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inclosed 1is the Phase 1 Inspection Report lor Headlvys Pod ixim. Sussex
County, New Jersey which has been prepared under autuorication of fae uam
lospection Act, Public Law ©2-367. A bricl asscssmonl o 1, aam's
condition is given in the front of the veport.

Based on visual inspoection, available records. caleculations qwad st
operational performance, Headleys Pond Dam, initially listea as a high
aaczard potential structure, but reduced to a signiticant hazurd potential
structure as a result of this inspection, is judged te be in fair overall
condition. The dam's spiliway is considercd inadequite hocanse a flow
vquivalent to 13 percent of the One Bundred Yoar Flood woulu cause the dam
L be overtopped.  To ensure adequacy of the structure, the iollowing
actions, 25 a minimum, are recommended:

a. The spillway's adequacy should be determined by o qualiticd
proivssional consultant engaged by the owner using move suphisticated
metiods, procedures and studies within six months f{rowm tue date ol approval
ol this report. Within three months of the consultant's tindings, remedial
neasures to ensure the spillway adequacy should he initiatea.

b. Within six months from the date of approval of this report, the
vwiner should engage a qualified professiocnal consultant who wili:

(1) fuvestigate the necd for a low level outlel [ crain the lake.
(2) inspect the embankment, especially the stowre rubble portion of

the dam, when the lake is drawn down and when the lake is filled making any
subsoil, sccpage, and structural investigations uecded.

Within threc months of the consultants findings, remcdiai measures should be
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co  Within =iy months From the date o approval o Taoe vopoi b e
totlowing remedial actions suould be initiat o

(L Coucrete cap and abutments form g Lpolingy coest oot
Coeenstruci .

(2 Irees and other adverse vegetalion on Lhe vl diedaents stoula e

removed.

d. The owner should develop wriltten operating proceduros aud o perioo i
maintenance plan to cusure the satety ol the dam witiie one vear from the
adte of approval of this reportl.

<. An cmergency action plan and ctlfeciive warning L usten shoule be
aeveloped which cutlines actions to be taken by thic ovier to sinimize the
downstream effects of an emergency at the dam witnia sin months foom the
date of approval of this report.

A copy oi the report is being furnished to Mr. Dirk (. Hoilman, New Jjersey
Department of Envirounmental Protection, the designatea State Office contact
tov Euis program. Within five davs of iuz aate of this letier. o copy will
aiso be seut to Congressmar Courter of the Tnirteentin bisirict. Under the
prevision of the Freedom of Informaticn Act, the iluspectioin report will be
subicet tu release by this office. upon request, five ciavs ottt the date of
chiis letter.

Aduitional copies of this report may be obiained [rom the RNationai Technica
information Services (NT1S), Springfield, Virginia 22001 ot a reasonable
cost. Plcase allow four to six weeks jrom the date ot thes letter for NoLS
to have coples of the report available.

Au important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of tae inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our rccommendations.

Sincerely,

1 Incl ROGER L. BALDWIN
As stated Lieutunant Colonel, Corps ot Englnecrs
Commander and District Engineer

Copires furnished:

Mr. Dirk C. Hofwman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.O. x CNQ29

Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief

Bureau of Flood Plain Regulation
Division of Water Resources

N.J. Dept. of Eanvironmental Protection
P.0. Box CN029

Trenton, NJ 08625
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HEADLEYS PONL DAM_ (KJUU7S0)

CURPS OF ENGINEERS ASSESSNENT OF GENERAL LORDEDTONS

s dam was inspected on 30 December 1980 quu b Maren 19al by sitarch
Engineers, under contract to the State of New lersey. ‘lhe State, undes
agreement with the U.S. Army Engineer Districl. Puiladciphila, lau this
inspection performed in accordance with the Naticnal Dan lospection Act,
Public Law 92-367.

Headleys Pond Dam, initially listed as a bhigh nazdard polential structure,
but reduced to a significant hazard potential structure as o vesult ot thins
inspection, is judged to be in falr overall conuitiou. lue dam's spillway
is considered inadequate because a flow equivalent to 13 percent of the Onc
Hundred Year Flood would cause the dam to be overteppeu. 1o ensure adequicy
of the structure, the ftollowing actions, as a minimum, are econmendea:

a. The spillway's adequacy should be determined by & qualitiea
protessional consultant eugaged by the owner using more sophisticatea
methods, procedures and studies within s1x moaths from the date ot approvai
ot this report., Within three months ot the consultant’'s tindings, remedial
measures to ensure the spillway adequacy should be initiatea.

b. Within six months irom the date of approval ol thrs report. the
owner should engage a qualitied professicnui consultant vhe will:

(1) Investigate the need for a low level outlel Lo armn the lake.

{2) Inspect the embankment, espectally thu stune rubble portion ol
the dam. when the lake 1is drawn down and when the lake is tilled making auny
subsoil, seepage, and structurai investigations needed,

Within 3 months of the consultants findings, remedizi measures should be
determined and implemented.

¢. Within six months from the date ot appruval ot this report the
tollowing remedial actions should be initiated:

(1) Concrete cap and abutments forming spillway crest shoulu be
reconstructed.

(2) Trees and other adverse vegetation on the emvankments should be
removed.

d. The owner should develop written operating procedures and a perrodic
maintenance plan to ensure the safety ot the dam within one year trom the
date of approval of this report.
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Headleys Pond Dam, 1.D. NJ0O790
State Located: New Jersey

County Located: Sussex

Drainage Basin: Delaware River

Stream: Tributary to Paulins Kill River
Dates of Inspection: December 30, 1980

March 1, 1981

Assessment of General Condition of Dam

Based on visual inspection, past operational performance and Phase I
engineering analyses, Headleys Pond Dam is assessed as being in fair
overall condition.

Based on investigations of the downstream flood plain made in connection
with this report, it is recommended that the hazard potential classifica-
tion be downgraded from high to significant hazard.

Hydraulic and hydrologic analyses indicate that the spillway is inadeguate.
Discharge capacity of the spillway is not sufficient to pass the designated
spillway design flood (100-year storm) without an overtopping of the

dam. The spiliway is capable of passing approximately 12 percent of the
spillway design flood. Therefore, the owner should engage a professional
engineer experienced in the design and construction of dams in the near
future to perform more accurate hydraulic and hydrologic analyses relating
to the spillway capacity. Based on the findings of the analyses, the

need for and type of remedial measures should be determined and then
implemented.

The owner should, in the near future, develop an emergency action plan
together with an effective warning system outlining actions to be taken
by the operator to minimize downstream effects of an emergency at the

dam,

g
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In addition, it is recommended that the following remedial measures be

undertaken by the owner in the near future.

1)

2)

3)

4)

The ability to drain the Take should be investigated by an
engineer experienced in the design and construction of dams.
If the need for a low level outlet is determined, a suitable
outlet should be designed and installed.

The stone rubble portion of the dam should be thoroughly

inspected by a professional engineer experienced in the design

and construction of dams. The dam should be inspected with

the lake drawn down and with the lake filled. Based on the
inspections, together with any necessary subsoil, seepage and
structural investigations, remedial measures to correct the
leakage and other possible causes of distress should be determined
and then implemented.

Concrete cap and abutments forming spillway crest should be
reconstructed.

Trees and other adverse vegetation on the embankments should be
removed.

In the future, the owner of the dam should develop written operating

procedures and a periodic maintenance plan to ensure the safety of the

dam.

N st

Richard é/’McDermott, P.E.
John E. Gribbin, P.E.

ii




gt e P

OVERVIEW - HEADLEYS POND DAM

20 JANUARY 1941




s e Lo, St e

TABLE OF CONTENTS

ASSESSMENT OF GENERAL CONDITION OF DAM

OVERVIEW PHOTO

TABLE OF CONTENTS

PREFACE

SECTION 1
1.1
1.2
1.3

SECTION 2
2.1
2.2
2.3
2.4

SECTION 3
3.1

SECTION 4
4.1
4.2
4.3
4.4
4.5

- PROJECT INFORMATION
General

Description of Project
Pertinent Data

- ENGINEERING DATA
Design
Construction
Operation
Evaluation

- VISUAL INSPECTION
Findings

- QPERATIONAL PROCEDURES

Pracedures

Maintenance of Dam

Maintenance of Operating Facilities
Description of Warning System
Evaluation

iv

iv

vi

13

T R MR P AN -

Ot W apaenliarne. £, 3ot .o i

antinen. hosomedit aunic




TABLE OF CONTENTS (cont.)

Page

SECTION 5 - HYDRAULIC/HYDROLOGIC 15
5.1 Evaluation of Features

!
1

SECTION 6 - STRUCTURAL STABILITY 18
6.1 Evaluation of Structural Stability

SECTION 7 - ASSESSMENT AND RECOMMENDATIONS 20
7.1 Dam Assessment
7.2 Recommendations

PLATES

1 KEY MAP

2 VICINTIY MAP

3 SOIL MAP

4 GENERAL PLAN

5 SPILLWAY SECTION

6 PHOTO LOCATION PLAN
APPENDICES

1 Check List - Visual Inspection

Check List - Engineering Data !
Photographs
Engineering Data ;
Hydraulic/Hydrologic Computations

g oW N

Bibliography I

R PR W T 1T T~ P




PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I Investigation
is to identify expeditiously those dams which may pose hazards to human
life or property. The assessment of the general condition of the dam is
based upon available data and visual inspections. Detailed investigation,
and analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope of

a Phase I investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of
inspection along with data available to the inspection team. It is
important to note that the condition of dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary
in nature., It would be incorrect to assume that the present condition

of the dam will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspection can

there be any chance that the unsafe conditions be detected.

Phase [ inspections are not intended to provide detailed hydraulic and
hydrologic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood"
for the region {greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative spillway capacity
and serves as an aid in determining the need for more detailed hydraulic
and hydrologic studies, considering the size of the dam, its general
condition and the downstream damage potential.
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1.1

PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

HEADLEYS POND DAM, 1.D. NJOO790

SECTION 1: PROJECT INFORMATION

General

Public Law 92-367, August 8, 1972, authorized the Secretary of

the Army, through the Corps of Engineers, to initiate a National

Program of Dam Inspection throughout the United States. The
Division of Water Resources of the New Jersey Department of
Environmental Protection (NJDEP) in cooperation with the
Philadelphia District of the Corps of Engineers has been
assigned the responsibility of supervising the inspection of
dams within the State of New Jersey. Storch Engineers has
been retained by the NJDEP to inspect and report on a selected
group of these dams. The NJDEP is under agreement with the
Philadelphia District of the Corps of Engineers.

Purpose of Inspection

The visual inspections of Headleys Pond Dam were made on
December 30, 1980 and March 1, 1981. The purpose of the
inspections was to make a general assessment of the structural
integrity and operational adequacy of the dam structure and

its appurtenances.
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1.2 Description of Project

a.

Description

Headleys Pond Dam is a gravity dam of stone rubble construction.
The spillway which is in the form of a broad crested weir with
a concrete cap forms the major portion of the dam. At each

end of the spillway section, the dam is formed by earth embankments.

Immediately downstream from the dam a paved roadway is located.
Discharge from the dam flows under the road by means of a

stone arch and concrete box culvert. The culvert has a stone
arch section comprising its upstream portion and a concrete

box section comprising its downstream portion. The road
embankment is braced with steel structural members at each end
of the culvert and tied by four steel tie rods. The upstream

portion of the brace is partially supported by concrete buttresses
at the toe of dam.

The elevation of the spiliway crest is 655.5, National Vertical
Geodetic Datum (N.V.G.D). The crest of the dam is at elevation
657.0 and the downstream channel bed elevation is 638.6. The
overall length of the dam is 60 feet and its height is 18.4
feet.

Location

Headleys Pond Dam is located in the Township of Fredon, Sussex
County, New Jersey. Principal access to the dam is by Paulins
Ki1ll Road, Route 614. Discharge from the spillway flows
through the culvert under Route 614 and into a stream tributary
to Paulins Kill River.

B i T T STY ST PR P T PPy
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Size and Hazard Classification

The dam is classified in accordance with criteria presented in
“Recommended Guidelines for Safety Inspection of Dams" published
by the U.S. Army Corps of Engineers. Size categories consist

of Small, Intermediate and large while hazard categories are
designated as Low, Significant and High.

Size Classification: Headleys Pond Dam is classified as

"Small" size since its maximum storage volume is 51 acre-feet
(which is less than 1000 acre-feet) and its height is 18.4
feet (which is less than 40 feet).

Hazard Classification: Visual inspection of the downstream

flood plain of the dam together with breach analysis indicate
that failure of the dam could inundate the county roadbridge

of Route 614 Tocated immediately downstream from the dam and
inundation of Route 614 approximately 2200 feet downstream

from the dam. It is not anticipated that dam failure during a
storm equivalent to the SDF would cause inundation of a dwelling
located approximately 500 feet from the dam and less than a

few 1ives would be expected to be lost. Analyses also indicate
that two county road bridges, located approximately 3500 and
6500 feet downstream from the dam, would not be inundated.
Accordingly, Headleys Pond Dam is classified as "Significant"
hazard.

Ownership

Headleys Pond Dam is owned and operated by Stanley H. Peter,
3912 Coconut Terrace, Bradenton, Florida 33505.

Purpose of Dam

The purpose of the dam is the impoundment of a lake used for

recreation. Reportedly, local residents refer to the impoundment
as the 01d Mill Pond.




Design and Construction History

Reportedly, Headleys Pond Dam was constructed prior to 1900 by
a private owner for the purpose of powering a mill. There was
evidence of a smaller breached dam located approximately 400
feet downstream from Headleys Pond Dam where perhaps the mill
had been situated. No remains of a mill were observed.

Normal Operational Procedures

Reportedly, the dam and appurtenances are maintained by the
owner. There is no fixed schedule of maintenance; repairs

are made as the need arises. No evidence of operating facilities
was observed at the times of inspection.

1.3 Pertinent Data

Drainage Area 1.44 square miles

Discharge at Damsite

Maximum flood at damsite August 1955 (Peak flow
unknown)

Qutlet Works at pool elevation N.A.

Spillway capacity at top of dam 194 cfs

Elevation (N.G.V.D.)

Top of Dam 657.0
Maximum pool-design surcharge 660.5
Recreation pool 655.0
Spillway crest 655.5
Stream bed at centerline of dam 638.6

Maximum tailwater 644 (Estimated)

———
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Reservoir

Length of maximum pool
Length of recreation pool

Storage (Acre-feet)

Recreation pool
Maximum pool - design surcharge
Top of dam

Reservoir Surface (acres)

Top of dam
Maximum pool - design surcharge
Recreation pool

Dam

Type
Length
Height
Sideslopes - Upstream
- Downstream

Zoning
Impervious core
Cutoff

Grout curtain

Diversion and Regulating Tunnel

800 feet (Scaled)
750 feet (Scaled)

37 acre-feet
78 acre-feet
51 acre-feet

7.5 acres (Estimated)
9.3 acres (Estimated)
7.0 acres

Stone Rubble Gravity

60 feet

18.4 feet

Unknown

1 Horiz, to 6 Vert.
(Approx.)

Unknown

Unknown

Unknown

Unknown

N.A,

-~ —p—y—

[P . P "

it ¥ e i

o

AT

-




Spillway

Type

Length of weir
Crest elevation
Gates

Upstream channel
Discharge channel

Regulating Outlet

N.A.

Concrete Weir

40 feet

655.5

N.A.

N.A.

Arch and Box Culvert




2.1

2.2

SECTION 2: ENGINEERING DATA

Design

No plans or calculations pertaining to the original construction of
the dam could be obtained. Drawings prepared in 1956 entitled,
"Plans of Proposed Reconstruction of Bridge No. 40" and a drawing
prepared in 1968 entitled "Plans of Temporary Repairs to Bridge

No. 40" for the County culvert located immediately downstream are
on file with the County of Sussex Engineering Department and show a
1imited portion of the dam.

Construction

No data or reports pertaining to the construction of the dam are
available.

2.3 QOperation

2.4

Reportedly, no maintenance reports are on file. No data pertaining
to operations are available.

Evaluation

a., Availability

Available engineering data is limited to that which is on file
with the County of Sussex Engineering Department. The file
contains drawings relating to downstream bridge improvements.

b. Adequacy

Available engineering data pertaining to Headleys Pond Dam is
not adequate to be of significant assistance to the performance
of a Phase I evaluation. A 1ist of absent information is
included in paragraph 7.1.b.




£
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c. Validity

The representation of the dam on the bridge improvement drawings
was generally consistent with data obtained by field inspections.
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3.1

SECTION 3: VISUAL INSPECTION

Findings

a.

General

The inspections of Headleys Pond Dam were performed on December 30,
1980 and March 1, 1981 by staff members of Storch Engineers.

A copy of the visual inspection check 1ist is contained in

Appendix 1. The following procedures were employed for the
inspection:

1)  The embankment of the dam, appurtenant structures and
adjacent areas were examined.

2) The embankment and accessible appurtenant structures were
measured and key elevations determined by surveyor's
level.

3) The embankment, appurtenant structures and adjacent areas
were photographed,

4) The downstream flood plain was toured to evaluate downstream
development and restricting structures.

Dam

The concrete cap on the crest of the spillway section of the
dam appeared to be severely deteriorated. It was cracked in
several locations and its alignment was severely distorted due
to heaving and settling. However, the concrete itself was not
significantly spalled. The stone rubble dam appeared to be
slightly bulged near the toe for approximately one-half of its
height, mostly on the right side. However, at the time of
inspections the downstream face of the dam was obscured by
large quantities of ice and overflow. An accurate assessment
of the cause of the apparent bulge could not be made. The
ground between the left end of the dam and the upstream side




of the bridge was stabilized by a stone wall which was composed
partially of stone masonry and partially of stone rubble. It
appeared to be in satisfactory condition. The ground between
the left side of the dam and the bridge was stabilized by an
inclined concrete slab. It appeared to be generally sound and
most of its surface was in generally satisfactory condition,

It was somewhat spalled however at its top. Two weep holes
were observed in the slab near its toe. There are two concrete
buttresses constructed at the downstream toe of the dam. The
steel brace on the upstream side of the culvert was resting on
the concrete buttresses. The concrete surfaces of these
buttresses appeared to be in satisfactory condition although
they were considerably obscured by ice and overflow. It could
not be determined whether the steel frame work was intended to
brace the bridge or the dam.

There was one tree growing at each end of the dam on the earth
embankment sections. The tree at the right end of the dam had
sent roots under the concrete cap. The roots appeared to be
part of the reason that the cap had heaved. The downstream
face of the right embankment consisted of a stone rubble wall
which was formed to be a continuation of the downstream face
of the spillway section of the dam. Its condition appeared to
be satisfactory.

There was extensive leakage observed in the downstream face of
the dam. Two or three prominent leaks were discharging water
through the dam immediately below the concrete cap. Also
additional Teaks were observed near the center of the dam
about two feet above the toe of dam. However, the extent of

leakage was obscured by the ice and overflow on the downstream
side.




c. Culvert

Both sections of the culvert appeared to be founded on bedrock.

2 XAl

There was a structural steel frame on the upstream and downstream
ends of the culvert with four tie rods holding the two steel
frames together. Two of the tie rods were at the top near the
roadway and two ran through the upper portion of the culvert.
The steel framework was composed of I-beams and angles. The
condition of the steel on the downstream end appeared to be
sound; however, it was rusted and contained significant scaling.
The tie rods that run through the culvert were severely rusted
and scaled. They appeared to be 1 inch in diameter. The
condition of the stone masonry and the concrete on the inside
of the culvert appeared to be in satisfactory condition. The
condition of the concrete at the downstream end of the culvert
forming wingwalls appeared to be generally in satisfactory
condition, with the exception of the concrete forming that
portion of the wall directly above the discharge end of the

culvert. That concrete was severely spalled and at one location
was spalled to a depth of approximately 4 inches. That was

also the area where the steel frame was in position. Steel
guard rails ran along the top of the culvert and appeared to

be in satisfactory condition.

d. Reservoir Area

The reservoir appeared to be wooded around its entire perimeter.
It had banks with about 50 to 100 percent slope. For a portion

of the upstream end of the lake, a flat area containing reed
grass formed the shore of the lake.

{

E

' e. Downstream Channel

' The downstream channel in the immediate vicinity of the dam

consisted of a natural stream with a shale ledge rock bed. It
had steep banks on both sides which were wooded. The terrain




surrounding the channel resembled a gorge or glen. The channe)
was generally free of significant obstructions.

Significant soil erosion was observed on the right bank within f
100 feet of the culvert. ' 5

A dwelling was located adjacent to the channel approximately
500 feet from the dam. Road bridges were noted at locations
2200 feet, 3500 feet and 6500 feet from the dam.

A small breached dam was located about 400 feet from the dam.
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4.1

4.2

4.3

4.4.

4.5

SECTION 4: OPERATIONAL PROCEDURES

Procedures

The level of water in the impoundment of Headleys Pond Dam is
regulated by discharge over the concrete spillway.

No evidence of low level outlet or operating facilities was observed
at the times of inspection.

Maintenance of the Dam

It appears that no maintenance has been performed on the dam in
recent years. According to Sussex County personnel, repairs or
maintenance have not been performed on the dam in recent years.

Maintenance of Operating Facilities

No outlet works exist and no maintenance appears to have been
performed on any appurtenances. The road and culvert immediately
downstream from the dam is maintained by the county and for the
purpose of this report,is not considered an appurtenant structure.

Descrption of Warning System

Reportedly, no warning system is currently in use for the dan.

Evaluation of Operational Adequacy

The operation of the dam has not been successful to the extent that

the dam reportedly overtopped during the flood of August 1955.

s
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Maintenance documentation is poor and areas of maintenance that
have not been adequately performed are:

1) Deteriorated concrete cap forming spillway crest not repaired.

2) Trees on embankments not removed.

3) Leakage in spillway section not corrected.

.__.‘




SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

The quantity of storm water runoff that the spillway should be
able to handle is based on the size and hazard classification
of the dam. This runoff quantity, called the spillway design
flood (SDF), is described in terms of return frequency or
probable maximum flood (PMF) depending on the extent of the
dam's size and potential hazard. According to the "Recommended
Guidelines for Safety Inspection of Dams" published by the

U.S. Army Corps of Engineers, the SDF for Headleys Pond Dam

o .." —gh. -

falls in a range of 100-year frequency to 1/2 PMF. In this
case, the Tow end of the range, 100-year frequency, is chosen
since the factors used to select size and hazard classification
are on the low side of their respective ranges.

The SDF peak computed for Headleys Pond Dam is 1566 c.f.s.

This value is derived from the 100-year flood hydrograph
computed by the use of the HEC-1-DAM Flood Hydrograph Computer
Program using the Soil Conservation Service triangular unit
hydrograph with curvilinear transformation. Hydrologic computa-
tions and computer output are contained in Appendix 4.

The spillway discharge rates were computed by the use of a

weir formula appropriate for a broad crested weir. The total
spillway discharge with lake level equal to the top of the dam

was computed to be 194 ¢.f.s. The SDF was routed through the

dam by use of the HEC-1-DAM computer program using the modified
Puls Method. In routing the SDF, it was found that the dam

crest would be overtopped by a depth of 3.5 feet. Accordingly,
the subject spillway is assessed as being inadequate in accordance
with criteria developed by the U.S. Army Corps of Engineers.

15




A dam breach analysis was then performed using a trapezoidal
breach section with bottom length of 25 feet and sideslopes of

1 horizontal to 1 vertical. The breach peak outflow was

computed to be 3178 c.f.s. Dam breach computations are contained
in Appendix 4.

The breach analysis indicates that dam failure from over

topping would not cause inundation of the dwelling located
approximately 500 feet from the dam. A section of Route 614
located 2700 feet downstream would be inundated by approximately
2.5 feet

Experience Data

Reportedly, the dam has been overtopped only once since its
construction. That overtopping was during the flood of
August 1955 which damaged the Route 614 bridge immediately
downstream from the dam, necessitating the bridge repair and
widening of 1956.

According to correspondence in the files of the Sussex County
Engineering Department, a resident observed flow 6 feet deep
through the culvert during the 1955 storm.

Also the County Engineer stated in 1956 that no visible damage
was sustained by the roadway due to erosion by any water

overtopping the roadway.

Visual Observation

No evidence was found at the time of inspection that would
indicate that the dam had been overtopped.




’ d. Overtopping Potential

As indicated in paragraph 5.l.a. a storm of magnitude equal to
the SOF would cause overtopping of the dam to a height of 3.5
feet over the crest of the dam. The spillway is capable of
passing approximately 12 percent of the SDF with the Take
Tevel equal to the top of dam.

e. Drawdown Time

No visible outlet works was observed. Drawdown of
the lake cannot be accomplished due to the apparent
absence of drawdown facilities.




6.1 Evaluation of Structural Stability :

M

SECTION 6: STRUCTURAL STABILITY

Visual Observations

The dam appeared, at the time of inspection, to be outwardly ?
structurally sound. However, evidence of possible distress
was observed at the times of inspection. As indicated in
Section 3.1.b, the stone rubble downstream face of the dam
appeared to be slightly bulged near the toe for approximately
one-half the height of the dam mostly on the right side. In
addition, leakage was observed actively discharging through
the downstream face of the dam at several locations.

[P

An accurate assessment of the severity of the observed indications
of possible distress cannot be made without further investigation
beyond the scope of a Phase I inspection.

Generalized Soils Description

The generalized soils description for Headleys Pond Dam consists
of glacial stratified drift deposited by melt waters flowing
from the Wisconsin glacier overlying slate and shale bedrock

of Ordovician age. The stratified drift is composed of assorted,
relatively homogeneous materials consisting predominantly of
sand and gravel with some silt and clay in depressions. Depth
to bedrock is usually greater than 10 feet, although outcrops
were observed in the downstream channel.

Design and Construction Data

Analysis of structural stability and construction data for the
embankment are not available.




Operating Records

No operating records are available for the dam. The water

level of the impoundment of Headleys Pond Dam is not monitored.

Post-Construction Changes

The apparent major post-construction change was the addition
of steel bracing to the culvert and the supporting of the
bracing by concrete buttresses at the toe of dam.

Reportedly, the steel brace is designed to support both the
culvert and the dam. However, design calculations are not
available,

Seismic Stability

Headleys Pond Dam is located in Seismic Zone 1 as defined in
"Recommended Guidelines for Safety Inspection of Dams" which
is a zone of very low seismic activity. Experience indicates
that dams in Seismic Zone 1 will have adequate stability under
seismic loading conditions if they have adequate stability
under static loading conditions. Headleys Pond Dam appeared

at the times of inspection to be outwardly stable.

g
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SECTION 7: ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

.

Safety

Based on hydraulic and hydrologic analyses outlined in Section
5 and Appendix 4, the spillway of Headleys Pond Dam is assessed
as being inadequate. The spillway is not able to pass the SDF
without an overtopping of the dam.

The crest and downstream face of the dam appeared, at the time
of inspection, to be generally outwardly stable as indicated

in Section 6.1.a. However, observed leakage and bulging of

the spillway structure are considered to be evidence of possible
future dam instability.

Adequacy of Information

Information sources for this report include 1) field inspection,
2) USGS quadrangle, 3) plans and correspondence on file at the
Sussex County Engineering Department and 4) consultation with
personnel of the the Sussex County Engineering Department.

The information obtained is sufficient to allow a Phase I
assessment as outlined in "Recommended Guidelines for Safety
Inspection of Dams."

Some of the absent data are as follows:

. Construction drawings.

Description of fill material for embankment.
Design computations and reports.

Soils report for the site.

Maintenance documentation.

Post-construction engineering reports.

1
2.
3.
4,
5
6
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c. Necessity for Additional Data/Evaluation

Additional data and evaluation are considered necessary in
order to assess the structural integrity of the dam.

7.2 Recommendations

a. Remedial Measures

Based on hydraulic and hydrologic analyses outlined in paragraph
5.1.a, the spillway is considered to be inadequate. It is
therefore recommended that a professional engineer experienced
in the design and construction of dams be engaged in the near
é future to perform more accurate hydraulic and hydrologic
analyses relating to spillway capacity. Based on the findings
of these analyses, the need for and type of remedial measures F
should be determined and then implemented.

The owner should, in the near future, develop an emergency

action plan together with an effective warning system outlining |
actions to be taken by the operator to minimize downstream
effects of an emergency at the dam.

In addition, it is recommended that the following remedial
measures be undertaken by the owner in the near future.

1) The ability to drain the lake should be investigated by #
an engineer experienced in the design and construction of
dams. If the need for a low level outlet is determined,
a suitable outlet should be designed and installed.

2) The stone rubble portion of the dam should be thoroughly
inspected by a professional engineer experienced in the
design and construction of dams. The dam should be
inspected with the lake drawn down and with the lake

21
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filled. Based on the inspections, together with any
necessary subsoil, seepage and structural investigations,

remedial measures to correct the leakage and other possible &
causes of distress should be determined and then implemented. ,

3) Concrete cap and abutments forming spillway crest should

P

be reconstructed.

4) Trees and other adverse vegetation on the embankments
should be removed.

b. Maintenance
In the future, the owner of the dam should develop written

operating procedures and a periodic maintenance plan ta ensure
the safety of the dam.

22
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STORCH ENGINEERS INSPECTION AND EVALUATION OF DAMS
FLORHAM PARK, NEW JERSEY KEY MAP
DIVISION OF WATER RESOURCES HEADLEYS POND DAM
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Legend

GS~-24 Glacial stratified drift deposited by melt waters
flowing from the Wisconsin glacier.

Sh-2 Slate and shale bedrock of Ordovician age. Shown
as Martinsburg shale on the Geologic Map of New
Jersey.

Note: Information taken from Rutgers University, Soil Sw :

New Jersey, Report No. 11, Sussex County, January 1]
Geologic Map of New Jersey prepared by J.V. Lewis & i
H. Kummel 1910-1912, revised by H.B. Kummel 1931 an \
M. Johnson 1950. '
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APPENDIX 1

Check List - Visual Inspection

Check List - Engineering Data
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APPENDIX 2

Photographs ;1
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PHOTO 1

CREST AND DOWNSTREAM FACE OF DAM

SHOWING STEEL BRACING RFTWFFN CULVERT AND DAM

A v

PHOTO 2
LEFT END OF DAM AND LEFT ABUTMENT

HEADLEYS POND DAM

30 DECEMBER 1980
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A e o "



PHOTO 3
RIGHT END OF CREST SHOWING LEAKAGE

PHOTO 4

DOWNSTREAM FACE OF DAM VILWED FROM CULVIRT

HEADLEYS POND DAM

30 DECEMBER 1960
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PHOTO 6

STHEY BRACE 05 DOWISTREAM END OF CULVERT

HEADLEYS POUD DAM
30 DLCEMBER 1960




PHOTO 7
SUPPORT FOR STLEL BRACE AT TOE OF DAM

PHOTO &

DOWNSTREAM CHANNEL

HUADLLYS POND DAM
30 DECEMBER 19:¢0
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APPENDIX 3

Engineering Data




CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Wooded & residential

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 655.0 (37 acre - feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N.A.

ELEVATION MAXIMUM DESIGN POOL: 660.5
ELEVATION TOP DAM: 657.0
SPILLWAY CREST: Uncontrolled Concrete Weir

a. Elevation 6£55.5

b. Type Broad Crested Weir

c. Width 8.0 feet

d. length 40.0 feet

e. Location Spillover Downstream face of dam

f. Number and Type of Gates None !

OUTLET WORKS: None

a. Type = N.A.

b. Location N.A.

c. Entrance Invert N.A.

d. Exit Invert N.A.

e. Emergency Draindown Facilities: None
HYDOMETEQROLOGICAL GAGES: None

a. Type N.A.

b. Location N.A.

c. Records N.A.

MAXIMUM NON-DAMAGING DISCHARGE:
(Lake Stage Equal to Top of Dam) 194 c.f.s.
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Hydraulic/Hydrologic Computations
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